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ARAHAN KEPADA. CAL(),N : 
Sila pastikan bahawa kerUlLS pe;periksaan ini n'U~ngandungi 8 Inuka surat bercetak dan ENAM 
W soalan sc~:behl1n anda mernulakan peperi.ksa;lil!1 ini. 
Jawab Llb1~(~l soalan. 
Agihan markah bagi soalaIl dlibrerikan di sut sebe:! ah kanan soalan berkenaan. 
Jawab semua soaJlan di daLarn B:ahasa MalaYHi~L , 
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1. <a> Lakarkan perlaksan;aaJl penambab penuh menggunakan get. 
Terangkan lengah lalualll genting untuk. bit pembawa dan anggap 
lengah perambatan adalah s~!;unit bagi s.~tiap get. 
Draw the gate level implementation of a full adder. Explain the critical path 
delay for the' carry bit and assume a unit propagaJion delay for each gate. 
(30%) 
(b) Lakarkall rajah blok penam.bah sesiri 4, bit dengan menggunakan 
rajab bl(~k penambah pelOub.. Jelaskan bad kelajuan penambab ini 
dan lakar gelombang-gel.l)o'llJang bit pelnbawa dan Co, So, Cl, Sh 
C 2, S2 ChlD C3, S3 merujlllk kepada masa. Nyata.kan semua 
ang.apall yang telah anda buat. (Si's, C"8 adaJab bit jumlab dan 
bit pembawa). 
Draw a block diagram of a 4 bit serial adder using a block diagram of a full 
adder. Explain the speed limitation of the adder and draw the waveforms of the 
carry bit and sum Co. So, C I. Sj, e2, S2 and C3, S3 with respect to time. State 
anyassumtption you had made. ~f)/s are sum bits and C;'s are carry hits). 
(30%) 
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(c) Untuk membina litar ' ~;:arlr'Y lookahead', kit. perlukan fung.i 
penjaDa bawa Gi dan fungsi peramblLtan Pi- Sediakan jadu •• 
kebenaran pena~bab pelluh dan dapatkaD pernyataan Gj, Pi, Si 
Gunakan persa'maan tersebut untuk mendapatk~n 
pernyataan S}, Ch Cl! C3 dan C4. Lakarkan Iitar-litar peDj_DB 
bawa yang Jengkap bersa.:ma ... sama rajah blok penambah peDuh. 
To construct the carry lookahrad circuitry, we need a carry generate junction G; 
and carry propagate fonction Pi . Construct the truth table for ajull adder and 
obtain the expression for Gi. Pi. Sj and Cj. Use these equations to obtain the 
expressions for Sj. el, e2, (~3 and C4. Draw the. complete 4 bit gate level 
carry gemrator circuit together with the full adder block diagram. 
(40%) 
2. Suatu litar berjujukao segerak ntempuDyai satu keluaran Z dan dua 
masukan Xl dan X2. Keluarall& ak.ao menunjukkan 1 bila jujukan kedua-
dua Xl dan XZ terdiri darip~lda 0011 pada jujukan masa yang sama. 
Reka perlaksanaan Iitar menggunakan flip-flop JK dan get-get. 
A synchronous sequential circuit has one output, Z and two inputs Xl and X2. The 
output will be at a 1 whenever the iJ~iput sequence on ~rl and Xl both consist of 00 J 1 
in the same time sequence. The output w ill become a 1 during the last bit period of the 
sequence. Design the circuit implem.f~ntationusing JK-jlip-jlops and gates. 
(100%) 
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Briefly, explain the three kinds of hazards as given below: 
(i) 'Ha2:ards' statik 
Static hazards. 
(Ii) 'haz,ards· lumba dinamik, dan 
dynamic race hazards, and 
(iii) 'bazards' lumba peating 
essential race hazards 
[EEE 230] 
(30%) 
(b) Suatu mesin mengeluariaul sebungkus 'chewing gum' setelah 
loenerima duit syiling l~; Sf.:11. Mesin tersebut mempunyai satu 
lubanK yang boleb meot:rillDa ,yiling 10 dan 5 sen. Penderia 
Inekaniklll menunjukkan )leplllda pengaw:8l1 sama ada syilinl 10 dan 
5 sen telah dimalukka~lI. Keluaran pengawal menyebabkan 
sebungkus 'cbewing gunl' d:ikeluarkan kepada pengguna. Reka 
pengawal logiknya. AIt!da. mestilah reka mesin yang tidak 
IDeugembalikan wang lebibJilR. Sebagai contob, bila pengguna 
Inemasuk.kan dua syilhllC 10 sen aun rugi sebanyak 5 seD. 
Anggap pengawal boleh dlireset ke keadaan permulaan. 
A vending machine delivers a lxzclrJJge of a chewing gum after it has received 15 
cents in coins. The machine has" single coin slot that accepts a ten and five 
cents coins. A mechanical sensor indicates to the controller whether a ten a' 
five cents cOlin has been insert~d in the coin slot. The controller's output causes 
('l single pa1.~kage oj gum to be released to the customer. Design the logic 
controller ,,1d you should design a machine that does not give change. For 
example, a customer inserts two ten cents coins will lose five cents. Assume 
the controller can be reset to the initial state. 
338 
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4. (a) Terangun dengan menggun,akan rajala, struktur am peranti PAL 
('prograllllmabJe array logic~). 
Describe using a diagram the general structure oj a P AI:, (programmable a"ay 
logic) device. 
(30%) 
(b) Mcrujuk kepada Rajah S4.(a), (b) dan (e), terangkan jujukan-
jujukan isyarat baca dan tlllAs. 
~efering to Figure S4(a), (b) and (c), explain the read and write signal 
sequences .. 
(30%) 
(c) Lakarkall I'ajah keadaall un1l:uk logik Dlasa °itu. Jelaskan semu. 
tatatandlll yang digunakal[J. 
Draw the stt:de diagram for the timing logic. Explain all the notations used 
(40%) 
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5 . (a) Gunakan contoh-contoh ti'erangkan yang berikut. 
Describe the foJlow ing using f.;xample~;. 
(i) Stuck - atfault, 
(ii) stuck .. onfault, 
(iii) stuck - open and IdalH 
(i v) bridging. 
(30%) 
(b) Gunakan get-get logik tunj'ukkan baRaimana 'path sensitization' 
' uatuk 'fllllills 8-a·o· dan ;;-a-1 boleb dikesan. 
lJsing logic gates show how path sensitization/or }QuIts s-a~ and s-a-1 can be 
detected 
(40%) 
( c ) Diberikan suatu litar IOf=ik di Rajah SS.O, teranakan pols njian 
untuk 'sf!JJ1sitization' laluuD leungla. dan berbilanl. 
(;iven a logic circuit in Figurfi S5.0, describe the test that patterns for single and 
multiple pcJth sensitization. 
A=l---
B=l=r==6>-
2 -C=O -- D 
Figure SS,O 
341 
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6. <a> lLakar dan terangkan perl:aksanaan aras transistor CMOS fUDISi 
berikut: 
JDraw and 4~xplain the CMOS transistor level implementation of the following 
junction: 
(30%) 
(b) MeDgluDakan yanl di atas, kita boleh melaksanakan 
pemultipleks dUI ke satu. 
Using the above, we can impieme'11t the two-to-one multiplexer. 
F = A .. select + B. select 
Lakarka.n rajah perlaksan-aao aras transistor termasuk. Ii._r 
'inverter' . 
Redraw the complete transL'itor level implementation to include the inverter 
circuit. 
(20%) 
(c) Gunakan get pemanc:ar (transmision get) dan tinverter t 
laksanakan nip-flop ]). Terangkan bagaimana litar ito 
. berrungsi. 
Using transmission gates and inverters implement a D-jlip-flop. Explain how 
the circuit 'Works. 
(50%) 
